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ABSTRACT: The contribution of parental smoking to wheezing: in> 
children was studied in a subset of all British births between' 
April 5 and 11, 197 0 (N*=9,670). Children of smoking: mothers had 
an 18.0 per cent cumulative incidence of post-infancy wheezing 
through 10 years of age, compared with 16.2 per cent among children 
of nonsmoking mothers (risk ratio 1.11, 95% Cl: 1.02, 1.21). 
This difference was confined to wheezing attributed to wheezy 
bronchitis, of which children of smokers had 7.4 per cent, and 
those of nonsmokers had 5.2 per cent (risk ratio 1.44, 95% Cl: 
1.24, 1.68):. The incidence of wheezy bronchitis increased as 
mothers smoked more cigarettes. After multiple logistic regression 
analysis was used to control for paternal smoking, social status, 
sex, family allergy, crowding, breast-feeding, gas cooking and 
heating, and bedroom dampness, the association of maternal smoking 
with childhood wheezy bronchitis persisted. Some of this effect 
was explained by maternal respiratory symptoms and maternal 
depression, but not by neonatal problems, the child's allergic 
symptoms, or paternal respiratory symptoms. There was a 14 per 
cent increase in childhood wheezy bronchitis when mothers smoked 
over four cigarettes per day, and a 49 per cent increase when 
mothers smoked over 14 cigarettes daily. 
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Abstract: The contribution of parental smoking to wheezing in 
children was studied in a subset of all British births between April 5 
and 11, 1970 (N - 9,670). Children of smoking mothers had an 18.0 
per cent cumulative incidence of post-infancy wheezing through 10 
years of age, compared with 16.2 per cent among children of 
•onsmolting mothers (risk ratio 1.11, 95% Cl: 1.02, 1.21). This 
difference was confined to wheezing attributed to wheezy bronchitis, 
of which children of smokers had 7.4 per cent, and those of 
nonsmokers had 5.2 per cent (risk ratio 1.44,95% Cl: 1.24, J.68),Thc 
incidence of wheezy bronchitis increased as mothers smoked more 


cigarettes. After multiple logistic regression analysis was used To 
^control for paternal smoking, social status, sex, family allergy, 
crowding, breast-feeding, gas cooking and beating, and bedroom 
dampness, the as s o c iation <of maternal smoking with childhood 
^-wheezy bronchitis persisted. Some of this effect was explained by 
Tnatemal respiratory symptoms and maternal depression, but not by 
neonatal problems, the child's allergic symptoms, or paternal respi¬ 
ratory symptoms. There was a 14 per cent increase in childhood 
wheezy bronchitis when mothers smoked over four cigarettes per 
day, and a 49 per cent increase when mothers smoked over )4 
cigarettes daily, (Am J Public Health 1989; 79:168-171.) 


Introduction 

Children are passive victims of the effects of tobacco 
smoke from their surrounding environment, resulting in 
multiple adverse health outcomes, 1 " 3 Passive smoking has 
been associated with respiratory infections and Symptoms in 
infants and young children. 4-9 Some studies have suggested 
an association between parental smoking and wheezing or 
other respiratory symptoms of older children; 10 " 14 but other 
investigations have disputed this relationship.’ Vl7 A dose 
effect has been reported, 4,6,12,18-21 although this has been 
inconsistent and often crudely measured. 8 Parental smoking 
has also been associated with decreased pulmonary function 
and lung growth in children. ,,i,4,,9,22-25 

The mechanism of effect of passive smoking on child¬ 
hood reactive airway disease is not clear. Sidestream tobacco 
smoke may be directly toxic to the lungs of children. 
Alternatively, or additionally, the respiratory effects of 
passive smoking may be mediated by other factors to which 
children of smokers may be exposed, such as in¬ 
fection, ,0JB - 26 - 27 allergy,* 5 ' 28 stress, 29 or neonatal respiratory 
problems. 23 

In order to address some of these unresolved issues, we 
studied the relationship ofeigarette smoking by either or both 
parents with report of post-infancy wheezing in a large, 
representative British national cohort. 

Methods 

The Child Health and Education Study began as a 
national survey of all births in Great Britain during the week 
of April 5-11,1970. 30 Information was collected by midwives 
during the first postpartum week. At 5 years of age, the cohort 
was reevaluated by trained health visitors via maternal 
interviews. Additional parental interviews, medical exami- 
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nations, and educational evaluations were carried out at age 
10 . 

Maternal smoking behavior was surveyed at each inter¬ 
view, including the duration of smoking from i pregnancy 
through age 10 of the child and the usual idose of cigarettes per 
day during each period. We asked about the use of cigarettes, 
pipes, or cigars by the father. The amount smoked by the 
mother was categorized on the birth questionnaire as 0, 1-4, 
5-14, 15-24, and 25 or more cigarettes per d&y. These 
categories were applied to doses reported at children’s ages 
5 and 10, from the continuous measures of amount smoked 
(there was considerable preference for multiples of five in 
reporting of dose)i In trend analyses, means of each of the 
first three smoking categories were used: 2.5, 9.5, and 19.5; 
29,5 cigarettes per day was used for the highest smoking 
category. 

Outcome data were obtained from maternal interviews 
when the children were 10 years old. At that time, parents 
were asked: “Has the child ever had one or more attacks or 
bouts in which there was wheezing or whistling in the chest?” 
If the reply was positive, they were asked: “What were these 
thought to be due to?” (. . . asthma, wheezy bronchitis, or 
other cause, with multiple responses permitted); parents 
were then asked at what ages the wheezing occurred. 
Wheezy bronchitis is a common diagnosis in Great Britain, 
although its clinical distinction from asthma is not clear. 

Other variables were selected for study after review of 
published investigations or parental smoking and other fac¬ 
tors related to childhood respiratory symptoms and disease. 
These included sex of the child; social status of the family 
(represented by a standardized variablfe derived from factor 
analysis of social items when the cohort was 5 years old), 
crowding in the home (total persons/total rooms), number of 
siblings (total, older and younger), dampness in the child's 
bedroom, whether gas was used for cooking and/or healing, 
child s own smoking at age 10, whether the child was breast 
fed at least one month* history of allergy in the child or family, 
neonatal respiratory problems, symptoms of chronic cough 
or phlegm for over three months in each parent, and a 
measure of maternal depression (derived from a 24ritem 
Malaise Inventory 31 ). Family allergic history was determined 
at the time the child was age 5 by a report of asthma, eczema, 
or hay fever in either natural parent. A positive allergic 
history in the child was defined as a report of eczema or hay 


168 


AJPH February 1989. VOI. 79. N6 2 


Source: https://www.industrydocuments.ucsf.edu/docs/syyx0000 


2023383025 



PARENTAL SMOKING AND POST-INFANCY WHEEZING 


fever before 5 years of age. Neonatal respiratory problems 
were defined by a history of any breathing difficulties during 
the first week of life. 

Chi-square, multiple logistic regression, and factor anal¬ 
yses were done using SAS software. 32 33 Confidence inter¬ 
vals on risk ratios 34 and on odds ratios determined from 
multiple logistic regression 35 were calculated using published 
methods. Attributable risk calculations were done using 
methods described by Lilienfeld. 36 

Results 

We studied prospectively 11,776 children bom between 
April 5-11, 1970 and their families, obtaining data at births 
and at ages 5 and 10 years. Of this population, 9,953 (84.5 per 
cent) were singleton births, living throughout with their 
natural 1 mothers, whose primary language was English, and 
who were ethnic Europeans. In 836 of these households (8.4 
per cent), there was no father figure. There were 5*113 boys 
(51.4 per cent). 

The 9,670 children whose mothers had known smoking 
information comprise the cohort for the remaining analyses. 
Of these mothers, 4,855 (50.2 per cent) smoked cigarettes at 
some time between their pregnancy and the child's age 10. 
Cigarette smoking was reported at some time by 5,128 fathers 
in homes with a father figure (56^2 per cent). In addition, 866 
(9.5 per cent) of fathers smoked pipes or cigars only. 

There were 1,774 children (17.8 per cent) who were 
reported to have wheezed by 10 years of age. Of these, 112 
reported wheezing only before one yer of age ; the remaining 
1,662 were classified by their parents as having asthma, 
wheezy bronchitis, or other reasons for wheezing. The 
relationship of post-infancy wheezing to maternal smoking at 
any time between pregnancy and child's age 10 (dichoto¬ 
mized) is presented in Table 1, Smoking was associated with 
post-infancy wheezing in the entire group of children (risk 
ratio 1.11, 95 per cent Cl = 1 02, 1.21). This smoking 
relationship was limited to the subgroup stated to have had 
wheezy bronchitis (risk ratio 1.44, 95 per cent Cl * 1.24, 
1.68). Subsequent analyses relate only to this outcome. 

Unadjusted relationships of maternal and paternal smok¬ 
ing with child's wheezy bronchitis are shown in Table 2. The 
effect of maternal smoking was stronger when fathers also 
smoked, but these mothers also smoked more cigarettes per 
day: during pregnancy, 12.5 per cent smoked over 14 ciga¬ 
rettes per day, compared with 4.5 percent when fathers were 
nonsmokers. In the homes with no father figure, there was a 
higher cumulative incidence of wheezy bronchitis. 

Wheezy bronchitis was reported to have started before 
age 5 in 72 per cent of affected children (compared with 65 per 
cent of those with asthma). The amounts that the mother 
smoked at child’s birth and age 5 years were equally strongly 

TABLE 1—ftw*-4ntency Wheeling to Ago 10 toy Meteml Smoking at any 
Tima 


Cumulative Incidence 

Affected - Risk Ratio 

Reason tor Wheezing Number Smokers Noosmokert (.05 Cl) 


Wheezy bronchitis 

625 

.074 

.052 

1.44(1.24. 1.68) 

Asthma 

262 

.028 

.029 

.96 ( 77, 1.22) 

Other mason 

632 

.064 

.067 

.96 (.83,1.11); 

Combinations of above 

123 

.013 

.013 

1 00 (.71,1.41) 

Total 

1662 

.180 

.162 

1,11 (1 02,1.21) 


TABLE 2—Cumulative Incidence a t Wheezy Bronchitis to Agaa 1-10 by 
Parental Smoking 



Paternal Smoktng (Number with wheezy bronchitis) 

Maternal Smoking 

No 

Ctgarettas 

Pipe/ 

Cigar 

Father 

Absent 

N 

NO 

.051 (110) 

.050 (93) 

.052 (27) 

.066 (18) 

4815 

Yes 

.066(59) 

.076 (238) 

.064 (20) 

.083(44) 

4855 

Total 

.055 (169) 

067 (331) 

.056 (47) 

.077 (62) 

9670 

Risk Rato of 

Maternal affect 

1.29 

L52 

123 

1.26 


(.95 Cl) 

(.95, 1.75) 

(1.20, 1.92) 

( 70, 215) 

(.74. 2 14) 



related to the risk of wheezy bronchitis. Thus, the mean dose 
of cigarettes per day between the reported amounts at birth 
and 5 years was used in subsequent dose analyses. The 
cumulative incidence of wheezy bronchitis by amount 
smoked by the mother is presented in Table 3 The incidence 
of wheezy bronchitis increased progressively from 5.2 per 
cent in nonsmokers to 8;9 per cent among children whose 
mothers smoked over 24 cigarettes per day, but this dose- 
effect trend among smokers was not statistically significant. 

Wheezy bronchitis was inconsistently related to the 
duration and period of maternal smoking (Table 4). Those 
mothers who smoked throughout the study period (from 
pregnancy through child's age 10) also smoked more ciga* 
rettes; their children had a risk ratio of 1.52 (95 per cent Cl 
- 1.27,1.82) for wheezy bronchitis compared with nonsmok¬ 
ers. The category of mothers who only smoked in both 
postnatal periods was most strongly related to childhood 
wheezy bronchitis, although only 12 cases were exposed in 
this group. 

Multiple logistic regression was used to estimate the 
effects of several factors of post^infancy wheezy bronchitis 
contrasted with no history of wheezing. The final model 
included maternal smokjng between child's birth and age 5 
years with four dose levels; paternal smoking in three 
categories: cigarette smoking, pipe or cigar smoking only, or 
father absent from the home; social status, sex of the child, 
family history of allergy, crowding, breast-feeding, gas cook¬ 
ing or heating, and bedfoom dampness The included social 
status items after factor analysis were: father's highest 
educational qualification* father's occupational social class, 
mother's highest educational qualification, economic level of 
the neighborhood, telephone in the home, and ownership/ 
rental of home. Highly correlated, redundant variables (e.g., 
number of siblings) w ere substituted by more specific mea- 

TABLE S—Cumulttfv* Incidence Rate of Wheezy Bronchitis at Agee 1-10 
by Maternal Smoking Do** 


Average cigarettes per day at twin and 5 years 



None 

1^1 

5-14 

15-24 

>24 

Cumulative Incidence 
Wheezy Bmnchms 

.052 

.066 

.075 

.061 

.069 

Number CNkJren* 

4815 

925 

24501 

99V 

169 

Rate Dtftaranoa 

— 

.013 

.023 

.029 

.037 


Chr-epuar* r 876. p * 0 17 

*2*0 wrnckinQ momera no* smote* at c#vid * birth ct •©• 5 years; BO had incompi*** 

00M UptrtlflQ 
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TABLE 4—Incidence of Wheezy Bronchitis (WB) by Ported of Maternal 
Smoking 


Chrtds 

Age Cumulative 

- Incidence 

Pregnancy 0-5 5-10 H # WB WB RR WB 05% Cl 


n 

n 

4615 

250 

.052 

_ 


y 

y 

3302 

260 

.079 

1.52 

1.27, 1.62 

y 

n 

536 

35 

.065 

1.25 

0.67. 1.60 

n 

y 

307 

20 

.065 

125 

0 79. 2.00 

n 

n 

164 

11 

.067 

1.29 

0.70. 2.39 

y 

y 

107 

12 

.112 

2.16 

1:19. 3 93 

y 

n 

197 

15 

.076 

V46 

0.66. 2.50 

n 

y 

240 

10 

.042 

0.60 

0 43,1.51 


y - SroMd during preg n ancy , or at tea# three year* dunng mervmi 
n - [M not stroke in pregnancy, or lees than three yean dunng rtervaf 
RR • ftok ratio 


surcs (c.g., crowding). VariabJcs unrelated to smoking or 
wheezing were not included. 

The interaction between maternal smoking and the 
following variables were estimated by both bivariate and 
multivariate analyses: sex, maternal depression, child aller¬ 
gy, parental allergy, neonatal respiratory distress, breast¬ 
feeding, gas cooking, gas heating, crowding, social status, or 
paternal smoking. The effect of maternal smoking on wheezy 
bronchitis showed little difference among the levels of any of 
these factors. Thus, the final multiple logistic models exclud¬ 
ed interaction terms. 

As Table 5 shows, the dose relationship with maternal 
smoking appeared to plateau at 15-24 cigarettes per day when 
all potential confounders were controlled. Male sex, low 
social status, family allergy , and bedroom dampness, when 
controlled for maternal smoking, were related to wheezy 
bronchitis. 

Several variables were examined as potential mediators 
of the smoking effects by adding each separately to the full 
analytic model, including neonatal respiratory problems, 
child allergy, and parental respiratory symptoms. These 
mediating effects were strongest among children whose 


TABLE 5—Child * WhMzy Bronchitis by Age 10 Yaara and Maternal 
Smoking: Multiple Logistic Regression 


# pg/day* <N) 

Odds ratios vs 
nondtseased 
children (95% 
Cl) controlled tor 
covariates** 

non# 

1.00 

1-4(925) 

127 (.95-1.70) 

5-14 (2450) 

1.43 (1.16-1.76) 

15-24(091) 

1.49 (1.13-1.97) 

>24 (169) 

1.49 (.65-2 63) 

’Average of amount between birth and age five 
~Coveri*tes in model, multivariate odda ratio (95% Cl): 
Paternal cigarettes 

1.06 ( 85. 129) 

Paternal pipe/cigar 

1.05 (.75, 1.46) 

Father absent 

1.08 (.61,1.43) 

Male child 

129(1.16, 164) 

Family aHergy 

1.46(1.22. 1 76) 

Crowding 

0 91 ( 71, 1.17) 

Bedroom dampness 

1.67 (1.311 2-14) 

Not breast ted 

122 ( 97,1,53) 1 

Gas cooking/heating 

1.03 (.66. 123) 

Social status factor 

0.90 (.61. .99) 


mothers smoked over 24 cigarettes per day: the maternal 
smoking effect was reduced (from 1.49 to 1.32) when mater¬ 
nal respiratory symptoms were controlled; parental!symp¬ 
toms exerted no such effect, despite the stronger independent 
contribution of fathers" report of cough or phlegm to the 
child’s symptoms. A smaller reduction in effect (to 1.36) was 
evident when maternal depression was included in the 
analysis. An increase in the effect (to 1.61) was seen when 
child allergy was held constant. Neonatal respiratory prob¬ 
lems showed no mediating effect. 

If mothers smoking over four cigarettes per day had not 
smoked, we estimate that 13.8 per cent of the total burden of 
wheezy bronchitis in this population would not have oc¬ 
curred. 

Discussion 

In this large, representative national cohort of British 
children followed from birth, 18 per cent were reported to 
wheeze by 10 years of age. A subgroup of these childjej 
(those whose symptoms were attributed by their mothers; to 
wheezy bronchitis) were at increased risfaof post-infafiby 
l*vheezing when their mothers were smokers^Paternal smok¬ 
ing did not contribute independently to the risk of wheezy 
bronchitis, perhaps because young children spent more time 
with their mothers. Recent changes in parental work and 
child care patterns may alter these relationships. 

Is tobacco smoke directly toxic to children’s lungs, or 
are its effects attributable to other factors? Parents who 
smoke have more respiratory symptoms themselves and may 
transmit infections to their children. 10 ' 26 * 27 Additionally, 
children may imitate the respiratory symptoms of their 
parents. We found that report of maternal cough or phlegm 
resulted in some attenuation of the relationship of maternal 
smoking with the child's wheezy bronchitis: paternal symp¬ 
toms showed no such relationship. This finding is consistent 
with mediation of some of the effect of maternal smoking on 
the child's wheezing by maternal respiratory symptoms; it 
also is consistent with maternal smoking jointly causing 
maternal symptoms and the child's wheezy bronchitis, or 
with more frequent reports of wheezy bronchitis in children 
of smoking mothers with respiratory symptoms. A substan¬ 
tial portion of childhood wheezy bronchitis was unexplained 
by these mediating factors, either due to actual toxicity of 
sidestream tobacco smoke or unexamined mediating factors. 

Passive smoking was related only to wheezy bronchitis 
and not to reported asthma or wheezing for other reasons. We 
do not know what clinical characteristics led to the perceived 
diagnosis of wheezy bronchitis in these children. Several 
investigators have suggested that asthma and wheezy bron¬ 
chitis are clinically and pathologically indistinguishable, and 
that they are both manifestations of reactive airway 
disease. - 31 The distinct patterns of association of different 
categories of wheezing with parental smoking found in this 
cohort may represent true differences between various forms 
of wheezing. 3 ’ Alternatively, children exposed to tobacco 
smoke may have been labeled disproportionately as having 
wheezy bronchitis by health care providers because of earlier 
age of onset than expected for asthma, relative absence of 
other atopic symptoms, or awareness of early published 
reports of an association between passive smoking and 
bronchitis in childhood. 

Reliance on parent report of smoking and retrospective 
report of childhood wheezing may add uncertainty to our 
findings.** 24 However, the causal relationship between pa & 
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give smoking and childho^rea^ is 

ported here by consistency with 'previous ! 

.temporal coherence of the sequence of exposure an<£$yjrtp- 
toms, a dose-response gradient, and biologic plausibility. 40 
Our data do not reveal a specific period of vulnerability to the 
effects of passive smoking. Further follow-up of this cohort 
is in progress and may add to our understanding of the effects 
of passive and active smoking on the natural history of 
reactive airway disease. 

estimate a 49, per cent increase in the prevalence of 
(^lildhood wheezy bronchitis by age 10 when mothers smoke 
fcore than 14 cigarettes per day, when compared with 
children of nonsmoking mothers. Perhaps as much as 14per 
cent of wheezy bronchitis in this population cgnbe attributed 
filo maternal smoking of over four cigarettes jpx day. These 
Endings add e vidence of the public health fcazirds of cigarette 
smoke to thosfe involuntarily exposed. 
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